Osmolyte mediation of T7 DNA polymerase and plasmid DNA stability.
The thermal stability of T7 DNA polymerase and pGEM4Z plasmid DNA in the presence and absence of the osmolyte N-methylglycine (sarcosine) was determined by means of UV spectroscopy. The decrease in melting temperature observed upon addition of sarcosine to solutions containing the plasmid DNA is linear with the concentration of sarcosine present. The enthalpy of the transition is also linear in its relationship to the melting temperature, and the entropy of the transition is linear in the natural log of the melting temperature. The slopes of both the entropic and enthalpic plots are equal. Destabilization of the plasmid DNA is observed to be entropically driven. The melting temperature of the T7 DNA polymerase complex is increased from 41 degrees C by addition of sarcosine to the solution. The relationship between the amount of sarcosine added and the melting temperature is linear, with a temperature of 61 degrees C observed for a 6 M solution. No clear trend of the effect of sarcosine on the enthalpy or entropy of the transitions could be observed.